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- End seal node for pumps - employs separated work stages through stepped bores interlinked with high and low pressure 
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(54) BJIOK TOPUOBblX yn/lOTHEHMM 

(57) P&pepar. 

Hcno/ib30BaHMe: k o6nacrn 

MailJMHOCTpoeHMfl, a WM6HH0 K TOpiJOBbIM 

ynnorHeHMflM, n iwoxeT 6biTb McnonwoBaHO, 
HanpwMep, b KOHCTpyKqun Hacoca, 
npuweHflOMoro Ha A3C. CymHOCTb 
M3o6peTeHMfl: b Kopnyce napannenbHo ocm Bana 
4 BbinoriHeHbi CTyneH^aTbje i4nnnHApnHecKMe 
pacTOMKM, coQ6\i\a\ou\uec9\ no MeHbweMy 
AnaMerpy c nonocrbK) 14 Bbicoicoro AaBneHun, a 
no 6onbweMy AnaMeTpy - c nonocTbio 15 
HM3Koro paBnenm, b KOTopbie ycTaHOB/ieHbi 
aKcuanbHO noABMWHbie CTyneHwaTbJe 
MunMHApumecKMe nopwHM 16, ynnorHeHHbie a 
pacTOMKax no oonbwewy m MeHbweMy 

A^aMeTpaM C BO3M0WHOCTbK) 83aMMOAePlCTBHfl 

KOHi^a nopujHn MeHbiuero AHaMeTpa co 
crraTopHbiM oneMeHTOM 6. 2 3.n. <J>-nbi, 1 nn. 
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(54) UNIT OF END FACE SEALS 

(57) Abstract: 

FIELD: mechanical engineering. 
SUBSTANCE: inside a housing are step 
cylindrical bores parallel to the axis, of 
shaft 4. The bores are connected with 
high-pressure space 14 and low-pressure 
space 15 which receive axially movable step 
cylindrical pistons 16 that are sealed over 
the greater and smaller diameters that 
allows the end of the piston of smaller 
diameter to interact with stator member 6. 
EFFECT: enhanced reliability. 3 cl, 1 dwg 
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HaodpeTeHne othocmtca k oSnacru 

MatUMHOCTDOeHMfl, a MMeHHO K TOPUOBbJM 

yruioTHeHMAM m mo>k6t 6biTb Mcnonb3oaaH0, 
HanpMMep, b KOHCTpyKmin Hacocoe, 
npwMeHfleMbix b A3C. 

H3B6CTHO Topi^OBoe ynnoTHeHMe c 
pery/inpyeMbiM 3a3opoM, coaepwainee 
apawaiomeecfl m HeBpainaK>meecfl tconbLja, 
BTopMMHoe ynnoTHeHne, ynpyrnPi sneMeHT b 
Bume HaGopa npywMH m ycTpoficrBo 
perynwpOBannfl 3aaopa b BMAe pacnonoxeHHbix 
b Kopnyce nopwHefl, oahmm ropt^OM 
BaaHMOfleficTByraiijux c ynnoTHfleMow nonocTbio, 
a APyruM Mepe3 npy)KWHbi c aiccManbHo 

nOABMXHbIM KO/lbl^OM [1 j 

H3BecTHo TaiOKe TopuoBoe ynnoTHeHwe, 
ycTaHOBnewHoe a Kopnyce wexAy no/iocTbK) 
BbicoKoro n nonocTbio HM3Koro flaBneHMfl m 
o6pa30BaHHoe ABywia ynnoTHMTenbHbiMM 
KOJibMawiM, oflHO M3 KOTOpwx pasMemeHO Ha 
ropi^e xoribqeBoro BbicTyna Ba/ia, a Apyroe b 
crraTopHOM ajieMeHTe, ycTaHOB/ieHHOM b 
Kopnyce, npMweM nonocru BbicoKoro m HM3Koro 
AaBJieHMfl cooSu^eHbi nocpeAcrBOM 
ApoccenbHwx aneMeHTOB, o6ecneMnaaK)L^MX 
AeneHne AaaneHMfl Ha CTyneHM ynnoTHeHnn m 
AononHMTe/ibHyio MnpKy/i«unio cpeAbi aha 
cbewia Tenna a napax TpeHHq [2] 

HaMOonee 6nn3KHM k n3o6peTeHMio 
flanfleTCfl 6jiok ynnoTHeHUM Bana Hacoca 
peaxTopa BB3P-1000 [3] coAepwamMM 
nocneAOBare/ibHO ycraHOBneHHbie pa6cnne 
cTyneHM n KOHi^eByK) ciyneHb, Ka>KAa« H3 
xoropbix BKJiK)Haer b ce6fl pacnonoweHHbiM Ha 
Bany dotophwm sneMeHT m KOHTaxTMpyioinMM c 
hum noAnpywHHeHHbitf aKCua/ibHO noABMKHbiM 
daTopHbiM aneMeHT, ynnoTHeHHbiM 
oiHOCMTenbHO Kopnyca ynnoTHMTenbHbiM 
xonbupM, npuneM nonoc™ BbicoKoro m HM3Koro 
AaaneHMfl pa6oMnx cTyneHeM nocneAOBaTenbHo 
coeflMHeHbi Apocce/ibHbiMn ycrpoiicTBaMM. 

HeAOCTaTKOM M3BeCTHblX KOHCTpyKI4HM 

Topi^eabix ynnoTHeHUM flanfleTCfl Ma/iaa 

HaAe>KHOCTb M3-3a BOSMOJKHOCTM paCKpblTMfl 

CTyneHM ynnorHeHMfl npM "3aBMcaHMM" m 
3aicni/iHHBaHMH CTaTopHoro oneMeHTa c 
ynnoTHHTeribHbiM KonbuoM a MecTe nocaAKM ero 
b Kopnyce npu c6opxe, pa6oie Ha nepexoAHwx 
pejKMMax w noBbiLiieHHOM TOpi4eaoM 6neHwn, mto 
npnaoAMT k HapyweHMK) neneHMfl AaaneHMfl 
we>KAy pa6oHHMM crryneHflMM ynnoTHeHMfl m 
noBbiaieHMio Harpy3KM a nape TpeHMfl ciyneHu, 
ocraBiiieMCfl a pa6oneM coctoahmm. 

3aAa^eM npeAnaraeMoro u3o6peTeHna 
ABnfleTCfl noawLueHne HaAe>KH0c™ paboTbi 
SnoKa Topueabix ynnoTHSHMM. 

TexHMMecKMM pe3ynbTar, AOcruraeMbM ot 

MCnO/lb30BaHM« M306peTeHMfl, 3aKTIK)MaeTCfl s 

o6ecneseHM npuHyAMTeribHoro 3aKDbiTMfl 
Ka)KAoii CTyneHM ynnoTHeHMfl, b cnynae ee 
pacKpbiTMH, nyTeM CHa^enm 6noKa b 
Ao'no/iHeHne k npy^oiHaM, cvuiobwmm 
CTyneHMaTbiMM nopwHAMH, ynjioTHneMbiMM b 
cryneHHaTbix pacroMKax Kopnyca m cq3A3K)iammm 
Aono/iHMTenbHwe ycwinw Ha aKcwa/ibHO 
noABMXCHo CTaTopHbie oneMeHTbi npw 
SbipasHMBaHMM AaaneHnfl b nonocmx Bbicoxoro 
n HH3Koro AaaneHn« ao m nocne CTyneHM 
ynnoTHeHMS. yKaaaHHbiM TexHMHecKMM pe3y/ibTaT 
AOCTMraeTca TeM, hto b xopnyce napannenbHO 
ocu Bana BbinonHenw cTyneHMaTbie 
qnnnKapuMecKMe pacTOMKM, coo6u\a\ou\)Aec9\ no 
MeHbmeiviy AnaweTpy c nonocTbio BbicoKoro 
AaB/ieHMp, a no 6onbiueMy c nonocTbio HM3Koro 
AaBfieHMfl, b KOTopwe ycTaHOBJieH axcwanbHO 
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noABHWHbie cTyneHMarbie MMjiMHAPMHecxvie 
nopujHM, ynnoTHeHHbie b pacTOMKax no 
ooribojeiviy m MeHbiueMy AnaMeTpaM c 

B03MO)KH0CTbK) B3aMM0AeftCTBMfl KOHl^a noptUHfl 

MeHbiuero AnaMeTpa co crraTopHbiM aneMeHTOM. 
L4enecoo6pa3HO AHaMeTpu CTynenMaTbix 
pacTOMex Bbi6wpaTb H3 ycnoBMfl 

1 2 
D 2 1 

Di M6HbUJMM AM8M6TP pacTOHxvi; 

D2 6ojibiuMM A^aiweTp pacTOMKM; 
Pi se/iHHUHa BbicoKoro AaaneHMfl nepeA 
cTyneHbio; 

P2 BeriMHMHa Hii3Koro AaaneHUR nocne 
CTyneHM. 

B ca«3M c TeM, mto Apocce/ibHoe 
ycTpoftcTBo, coeAUHflwiAMe nonocTM Bbicoxoro m 
HM3Koro AaaneHMR, Bbj6MpawTCfl b 6noKax 
TopL^eBbix yrmoTHeHM^, mcxoa« ms ycnoBMA 
AeneHMw AaaneHMfl nononaM no pa6oMMM 
CTyneHflM ynnoTHeHMM, T.e. P 2 O.SP^, 
CTyneHMarwe pacTOMKM BbtnoxiHnioTCR c 
oTHoiueHMeM MeHbiuero AnaivieTpa k 6ojibiueMy 
AMawieTpy He MeHee 0,7. KpoMe roro, Anfl 
yAoocTBa SKcnnyaTai^MM, m ocooeHHO 3To 

OTHOCMTCfl K KOHUeBOM CTyneHM. ynilOTHeHMH, 

CTyneH^aTbJe pacTOMKM a rapnycax no 6onbUJMM 
AnaiweTpaM mop/t 6biTb repMeTMMHO OTAeneHb» 
3amyojKaMM ot nonocTei^ HM3Koro AasxieHMfl, a 
06pa3OBaBWMecfl nonocTM Me>KAy TopqaMM 
nopujHeM m 3arxiyiuKaMM MoryT 6biTb coeAWHeHbi 
xaHanaMM b xopnycax Mepe3 3anopHbie 
ycTpOMcrsa c nonocTAMM Bbicoxoro w HM3Koro 
AaaneHMfl. 3to Ke pemeHMe iwoxeT 6birb 
BbinonneHO m Anfl paooHMx CTynene^ 
ynnoTHeHMM. 

Cyo^HOCTb npeAnaraeMoro M3o6peTeHMF? 
noacH«eTCfl MepTe^M, rAe ash paape3 6noxa 
Topi4eBbtx ynnoTHeHMM. 

BnoK ropL^oBbix ynnoTHeHMM coAepxcMT 
nocneAOBareribHo ycTaHoaneHHbie paSoMMe 
CTyneHM 1 m 2 m KOHi^eByio CTyneHb 3, xaxAan 
M3 KOTopwx BKntonaeT b ce6« pacnono»ceHHbi^ 
Ha aany 4 potophwm aneMeHT 5 m 

KOHTaKTMpyfOlAMM C HMM aKCManbHO n0ABM>KHblM* 

CTaTopHbiM aneMeHT 6, noA?KMMaeMbifl 
npy>KMH0M 7, ycTaHOBneHHbiM b pacTonxe 
Kopnyca 8 m ynnoTHfleMbiM a nocneAHeM 
ynnoTHMTenbHbiMM xonbL^aMM 10. Kopnyca 8 
pa6oMMX CTyneHei^ ynnoTHeHMPi, 

ycTaHaBnMBaeMbie a rapnyc 11 6noxa, 
ynnoTHeHbi xonbqaMM 12 m coAep»BT 
ApoccenbHbie ycTpoiteTBa 13, o6ecneHMBaioinMe 
AeneHwe flaeneHun Ha kbjkaom pa6oHeii cryneHM 
1 m 2 nononaM m AononHMTenbnyio LiMpKynmjMK) 
cpeAbi Ana obeMa Tenna b napax TpeHMJ? 
DOTOpHbDC 5 M CTaTOpHblX 6 sneMeHTos. B 
xopnycax 8 pacoMMX 1 m 2 m KOHL^eBoti 3 
CTyneHeM ynnoTHeHMM napannenbHO ocm Bana 4 
BbinonHeHbi ciyneHHaTbie i^MnMHApMMecKMe 
pacTOMKM, cooGiAaioLMMecfl no MeHbiueMy 
AMaMeTpy c nonocTbio 14 Bbicoxoro AaaneHMfl, a 
no oonbuueMy AMaMeTpy c nonocTbK) 15 hmskoVo 
AaaneHMfl, b KOTopbie ycTaHOBneHbi axcManbHo 
noABMKHbie CTyneHMaTbie L^MnMHApMMecKMe 
nopujHM 16, ynnoTHeHHbie a pacTOMxax no 
conbtuoMy m MeHbiueMy A^aMerpaM 
ynnoTHMTenbHbiMM KonbuaMM 17 m 18. 
nepeMeineHMe nopujHeft 16 b pacTonxax b 
cropOHy nonocTM h mo koto AaBneHMfl 
orpaHMHMBaeTcfl, HanpMMep, pa3pe3HbiMM 

KOnbl^aMM 19, yCT3H0BneHHblMM B npOTOMKM 
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' Kopnycoa 8. Hpn nepeMeu^eHMM nopuuHefl 16 b 

CTOPOHV nO/lOCTH 14 BbiCOKOro flaBTieHMfl 

nocneflHwe MMeioT BOswoacHocTb 

B3anM0fleftCTBO8aTb kohljom cBoero MeHbiiiero 
AMaMerpa co cTaTopHUM oneMeHTOM 6. KaK 
sapwaHT McnoriHeHun 6noKa Topupsbix 
ynnoTH6HMM h yAoocTBa 3Kcn/ryaTaL\KM 
CTyneHHaTbie pacroMKVi b Kopnycax 8 no 
oonbiueMy AwavteTpy MoryT 6urb repMernMHO 
OTfle/ieHbi 3amyiDKaMH 20 c npoKnaAKaMM 21 ot 
nonocTetf HM3Koro ASBneHUR, a 
o6pa30BaBLUnecfl nonocTn 22 Me>KAy topl^bmh 
nopoiHert 16 m 3amyujKaMH 20 mop/t 6"bJTb 
coeAMHeHbi KaHanaMn 23, 24 w 25 b Kopnycax 8 
m 11 nepea 3anopHbie ycTpotfcTBa 26 m 27 c 
nojiocTAMM BbicoKoro AasneHUfi m HH3Koro 
AaBJieHMR. Oco6eHHo L;enecao6pa3Ho sto 
Bbino/iHMTb Ana KOHuesovi cTyneHw yrmoTHeHMs. 

PaooTa ynnoTHeHMfl aaK/itonaeTCfl b 
cneAywmeiwi. npn HopiwanbHOM pa6oTe 6noKa 
ropuoBbix yrmoTHeHMii c noMou^bw 
APoccenbHbix ycrpoMCTB 13 Ha KawAotf paooMefl 
CTyneHw ynnoTHeHMH 1 m 2 cpaoaTbiBaeT 
nonoBMHa pa6oMero AaaneHM«, b peaynbraTe 
nero nopujHM 16 CMemaKrrcfl ' b cropoHy 
nonocTert 15 hm3koto AaaneHMH ao ynopa b 
pa3pe3Hbie Ko/ibqa 19 ycn/ineM 
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TASfll MeHbUJMM AwawQTp paCTOHKM; 

P,2 6onbLunM AMaMeTp pacroHKM; 
Pi BennHMHa BbicoKoro aasneHwa nepeA 
CTyneHbio; 

P 2 aenuMMHa HM3Koro AasneHMa nocne 
CTyneHu; 

ni> 2 no 2 n/ioujaAn ceHeHMfi 



-± m 

4 4 

pacrroHKM MeHboiero m 6o/ibiuero AnaMeTpoe. 

npn 3tom AnaMeTpbi fl 1 m fl 2 CTyneHMaTbix 
pacToneK Bbi6npaK>TCH H3 



ycnoBMfl z 
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mjim npn P 2 0,5Pi>; 



npn pacKpuTMM cryneHew ynnoTHeHun w3-3a 
"3aBucaHwT n saicnuHMBaHMfl daTopHoro 
3neMeHTa 6 c ynnoTHnrenbHwiw KonbLiOM 9 b 
MecTe nocaAKM ero b Kopnyc 8 npw coopKe, 
pa6ore Ha nepexoAHbix pewiMax v\3nenvw htm 
npw noBbiiueHHolw ropupsoM 6MeHnn b cryneHax 
1,2 m 3 AaBneHne b nonocrax 14 w 15 
BbipaBHMBaeTca w npn 3tom ycunun Ha 
npy>KMHax 7 He XBaraeT, MTo6bi "saKpwTb" 
crryneHb. B 3tom cnyMae Ha nopujHM 16 
AeMCTByeT 
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yen/we 



2 P-j, T.e. npw 



F = 
2 



4 

cweiAajOTcn b CTopoHy nonocTM 14, 
B3aMMOAePiCTByfl cbohmh KOH143MH MeHbiuero 
AMaiweTpa co craTopHWM aneMeHTOM 6, 
npMKMMan ero k poTopHOMy sneiweHTy 5. (Ipn 
3tom CTyneHw yrmoTHeHum 3aKpbiBawrcji m 
ynnoTHeHMfl Ha^MHaeT pa6oiaTb HopMa/ibHo. a 
nopujeHb 16 noa Ae^CTBweM cunbi 
F t BoaapainaeTCfl b nepBOHa^anbHoe 
nonoKeHute. KonnnecTBO nopwHefi 16b KajKAoPi 
cryneHu Bw6npaerca hcxoah H3 o6i^ero ycw/inR, 
Heo6xoAMMoro Ana 3aKpbiTMfl CTynenn. Hopluhm 
pacnonaraioTCfl paaHOMepHo no OKpyKHocTM. B 
cnyyae ncno/iHeHun 6noKa TopL^oBbix 
ynnoTHeHUM, b kotodom ciyneHHaTbie pacTOMKn 
a Kopnycax 8 no 6onbiunM AnaMerpaM 
repMeTMMHO OTAeneHU 3amyaiKaMn 20 or 
nonocTe^ 15 HM3Koro AasrieHnw, npw pacKpbiTMM 
cryneHH ynnoTneHMfl oTKpbJBaioT sanopHoe 
ycrpo^cTBO 26 u cpeAa m no/iocTM BbicoKoro 
AaaneHMfl no KaHanaM 23 m 24 nocTynaK)T b 
nonocTb 22. B stom cnynae AaaneHMe b 
nonocTM BbicoKoro AaB^neHwq m b nonocTM 22 
BbipaBHMBaercfl m nopiueHb 16 nepeMeiAaeTcn, 
BaaMMOAewcTByn co oraTopHbiM sneMeHTOM 6, 
Kax 6bJno onucano Bbiiue, n cryneHb 
3aKpbiBaeTCfl. nocne sroro 3anopHoe 
ycTpoPicTBO 26 aaKpbiBaeTcn n OTKpbiBaioT 
aanopHoe ycrpoPicTBO 27, c8fl3bJBaa nonocTb 22 
c nonocTbto HM3Koro AasneHMfl KaHanaiwn 24 m 
25. npn HopMa/ibHo^ paooTe cTyneHM 
ynnoTHeHMW nopiueHb cMeiqaeTcn ao ynopa b 
pa3pesHoe Konbi^o 19 n 3anopHoe ycTpowcTBo 
aaKpbJBaeTCfl. 

TaKa« KOHCTpyKLJMfl 6/lOKa TOpi^OBblX 

ynnoTHeHMfl noaso/ifler BoccTaHOBMTb paooTy 
6noKa B cnynae "3aBMcaHMfl" n pacKpbiTMfl 
CTyneHM 6es pa36opKM w AeMOHTa>Ka naAe/iMfl, 
mto ocooeHHo L^eHHo b Hacocax, pa6oTaK)i^Mx, 
HanpMMep, Ha A3C, b KOTopbix yn/ioTHfleMaa 
cpeAa o6/iaAaeT noBbiiueHHOPi 

paAMOaKTUB HOCTbK> . 

(PopMyna M3o6peTeHn«: 

1 . BnoK TopuoBbix yn/ioTHeHMM, ooAep>KaLi4MM 
nocneAOsaTe/ibHO ycTaHoaneHHbie pa6oMne 
CTyneHM m KOHi^eByio CTyneHb, Ka>KAafl H3 
KOTopwx BKnwMaeT b ce6n pacnanoKeHHbiR Ha 
Bany poTopHbiii sneMeHT m KOHTaKTMpyioiAM^ c 
hum noAnpy>KMHeHHbiM* aKCuanbHO noABUJKHWM 
cTaTopHbifl 3/ieMeHT, ynnoTHeHHbifl 
oTHocnTeribHo Kopnyca yn/ioTHMTeribHbiM 
KonbqoM, npuneivi no/iocTM BbicoKoro m HM3Koro 
AasneHMH pa6onMx cTyneHe^ noc/ieAOBaTenbHo 

COeAMHeHbl APOCCe/lbHbJMM ycTpo^cTBaMM, 

oTJiMHaioii^M^cfl TeM, mto b KOpnyce 
napannenbHo ocm Bana BbinonHeHbj 
CTyneHMaTbie ^MjiMHAPMHecKMe pacTOMKw, 
coo6u^ajou^Mec« no MeHbtueMy A^aMeTpy c 
nonocTbio BbicoKoro AaB/ieHMn, a no oonbLiieMy 
AnaiweTpy c nonocTbK) Hw3Koro AaB/ieHMfl, a 
KOTopwe ycTaHoaneHw noABMxcHue 
CTyneHMaTbie UMfiMKOPMMecKne nopiuHM, 
yn/ioTHeHHbie b pacTOMKax no OonboieMy m 
MeHbuueMy AnaiweTpaM c B03Mo>KHOCTbK) 
B3aMMOAeMCTBMn KOHi^a nopujHfl MeHbiuero 
A^aMeTpa co cTaTopHbiM 3/ieMeHTOM. 

2. B/iok no n.1, OTnMMajou^Mflc« TeM, mto 
AwaMerpbi cryneHnaTbix pacroMeK Bbi6paHbi ms 
ycnoBMfl 
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crynsHMarbie pacroHKw b Kopnycax no obnbiuuM 
AMaiweTpaM repMeTMMHO OTfleneHbi 3arnywKaMM 
ot nonocTetf HM3Koro flaaneHHfl, a 
o6pa30BaBainecfl no/iocTM Me*Ay TOpi^aMH 
nopniHefl h 3amyLDKais4n coeflUHeHbi KaHanawn b 
Kopnyce Mepea aanopHwe ycTpowcTBa c 

nOJIOCTflMH BblCOKOrO H HH3KOTO Aa&JieHMfl. 
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r&e d-i MGHbtUMM A^aMeTp paCTOHKM; 

D2 6onbujvtvi AMaMeTp pacroHKvi; 
Pi BenuMMHa Bbicoicoro aaaneHHfl nepea 
CTyneHbio; 

?2 senMMMHa HH3icoro AaaneHMS nocne 
CTyneHM. 

3. Bjiok no n.1, OTnunaiomMficfl TeM. mto 
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